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(54) FORMATION OF PIEZOELECTRIC ELEMENT IN INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming a 
piezoelectric element required for manufacturing a multi-nozzle 
inkjet recording head at low cost with high yield. 
SOLUTION: A dry film 8 is applied (c) onto a ceramic diaphragm 2 
provided with a lower electrode 5 formed by sintering a screen 
printed Pt paste 51 for electrode, the dry film 8 is removed (d) 
from a position corresponding to an ink pressure chamber 13 by 
photolithography, the removed part is filled with slurry 33 for 
piezoelectric element (e), a piezoelectric element 3 is formed 
directly (f) on the diaphragm 2 through the lower electrode 5 by 
sintering, and gold is sputtered (g) as an upper electrode 6. The 
diaphragm 2 formed with the piezoelectric element 3 is bonded to 
a channel substrate 1 through a sheet adhesive 7 thus forming an 
inkjet recording head. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The passage substrate equipped with the slot opened for free passage for forming two or more 
ink passage which consists of an ink nozzle for carrying out the regurgitation of the ink pressurized in 
the ink pressurized room and ink pressurized room for pressurizing ink etc., The diaphragm which is 
joined to this passage substrate and forms ink passage, and the passage substrate of a diaphragm are 
the formation approaches of the piezoelectric device in the ink jet recording head which consists of a 
piezoelectric device with which the location corresponding to an ink pressurized room is equipped in the 
opposite field. A dry film is stuck on the diaphragm made from a ceramic with which the lower electrode 
of a piezoelectric device was formed. A photolithography removes the location corresponding to the ink 
pressurized room of this dry film. The piezoelectric-device formation approach of the ink jet recording 
head characterized by calcinating the diaphragm with which the removed part was filled up with the 
slurry of a piezoelectric-device raw material, and the removal section of a dry film was filled up with the 
slurry of a piezoelectric-device raw material, and forming a piezoelectric device directly on a diaphragm. 
[Claim 2] The passage substrate equipped with the slot opened for free passage for forming two or more 
ink passage which consists of an ink nozzle for carrying out the regurgitation of the ink pressurized in 
the ink pressurized room and ink pressurized room for pressurizing ink etc., The diaphragm which is 
joined to this passage substrate and forms ink passage, and the passage substrate of a diaphragm are 
the formation approaches of the piezoelectric device in the ink jet recording head which consists of a 
piezoelectric device with which the location corresponding to an ink pressurized room is equipped in the 
opposite field. In the location corresponding to the ink pressurized room of the diaphragm made from a 
ceramic in which the lower electrode of a piezoelectric device was formed The piezoelectric-device 
formation approach of the ink jet recording head characterized by calcinating the diaphragm which the 
slurry of a piezoelectric-device raw material was printed [ diaphragm ] and had the slurry of a 
piezoelectric-device raw material printed by stamp print processes, and forming a piezoelectric device 
directly on a diaphragm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of the piezoelectric device in 
the ink jet recording head used for the ink jet recording method injected and printed from a nozzle by 
making ink into a drop. 
[0002] 

[Description of the Prior Art] The airline printer using an ink jet recording head is widely used for fields 
as which small lightweight nature is required from the advantage that a configuration is easy, such as a 
desk printer and facsimile. Some methods are proposed by the ink jet recording head. The type on 
demand whose number is one of ink jet recording head (below, it is called a recording head for short) is a 
method which a piezoelectric device is pasted [ method ] up on a diaphragm, makes a piezoelectric 
device expand and contract by impressing an electrical-potential-difference pulse to the piezoelectric 
device, vibrates a diaphragm, and makes an ink droplet breathe out from a nozzle. This recording head 
has a semipermanent life, has the advantages, like a running cost is low, and is going to be used widely 
after this. 

[0003] Generally this recording head consists of a passage substrate with which the slot which the 
plurality for forming ink passage, such as an ink supply way, a passage resistance controller, the ink 
pressurization section, and an ink discharge part, in a front face opened for free passage is formed, a 
diaphragm of the shape of a sheet which is joined to this passage substrate and forms ink passage, and 
a piezoelectric device pasted up on the front face of the location corresponding to the ink 
pressurization section of a diaphragm. If an electrical potential difference is impressed to this 
piezoelectric device, a piezoelectric device and a diaphragm will deform toward ink pressurization circles 
according to a bimorph operation, ink will be pressurized, and an ink droplet will be injected from an ink 
discharge part. 

[0004] Drawing 4 shows the structure of such a conventional recording head, and the top view in which 
(a) shows the configuration of the slot of a passage substrate, and (b) are the sectional views along the 
ink passage of a recording head. One front face of the passage substrate 1 is equipped with the slot for 
forming two or more ink passage 10 which consists of an ink supply way 14 for supplying ink to the 
nozzle passage 12 and the ink pressurized room 13 which connect the ink nozzle 11 as an ink discharge 
part, the ink pressurized room 13 as the ink pressurization section, and an ink nozzle 11 and the ink 
pressurized room 13, and drawing passage 15 as a passage resistance controller of ink passage, and the 
common ink reservoir 16. Such the passage substrate 1 and a diaphragm 2 are piled up, pasted up and 
unified. After being unified, the front face of the diaphragm 2 corresponding to each ink pressurized 
room 13 is pasted by the thermosetting adhesives layer 4 through the common electrode with which the 
piezoelectric device 3 as an electric machine sensing element currently beforehand cut by the 
predetermined dimension is not illustrated, and a recording head is formed in it. 
[0005] In addition, the up electrode 31 and the lower electrode 32 are formed in both sides of a 
piezoelectric device 3, by impressing a driver voltage pulse between the lower electrode 32 and the up 



electrode 31 through a common electrode, a diaphragm 2 vibrates according to. a bimorph operation, ink 
is injected from an ink nozzle 11, and reaches and adheres to front faces, such as the recording paper, 
and printing is carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the manufacture approach of the 
recording head by the conventional technique, although a diaphragm 2 and a piezoelectric device 3 are 
pasted up by the thermosetting adhesive layer 4, it is difficult to control the adhesives of a minute 
amount to minute area, and to apply coverage to it. Therefore, when the amount of adhesives is 
superfluous, ****** generates [ adhesives ] the defective continuity of the up electrode 31 by ****** 
to up to the up electrode 31, or when the adhesives layer 4 becomes thick, the applied voltage to a 
piezoelectric device 3 falls. Moreover, when the amount of adhesives is insufficient, the adhesion area of 
a piezoelectric device 3 becomes insufficient, and the problem of deformation of a diaphragm 2 running 
short is produced, and it has become the cause of a yield fall. 

[0007] Moreover, when the thickness of the adhesives layer 4 varies, it is also the factor which makes 
the regurgitation property of ink vary. Although it was an ideal to paste up in the very thin adhesives 
layer 4, as an actual problem, it is difficult and there was a limitation in controllable thickness. In order 
to solve many problems generated in connection with on the other hand using such adhesives, the 
approach of using screen-stencil and forming a lower electrode and a piezoelectric device directly on a 
diaphragm is proposed by the artificer of this invention, and the applicant for this patent applies for it as 
Japanese Patent Application No. No. 246332 [ eight to ]. After this approach screen-stencils the 
platinum paste for a lower electrode on a diaphragm, it is calcinated, after it carries out leveling 
processing for forming a lower electrode, screen-stenciling the slurry of a piezoelectric-device raw 
material on it, equalizing the thickness of that printing layer, and losing a pinhole, it is calcinated, and it 
forms the lower electrode and the piezoelectric device directly on a diaphragm. Leveling processing is 
needed for reducing dispersion with the big thickness by the irregularity corresponding to the mesh of 
the pinhole and screen which win air bubbles into the slurry printed in the process of screen-stencil by 
the effect of a screen, and are generated. Both large things of existence of a pinhole and dispersion of 
thickness become the factor which makes the ink regurgitation property of a recording head vary greatly. 
On the other hand, even if a pinhole exists in the platinum layer as a lower electrode, it is satisfactory, 
and also for thickness, dispersion in thickness is [ 3-5 micrometers and ] also 2 micrometers thinly. 
Since it becomes the following, it is satisfactory for forming a lower electrode by screen-stencil. 
[0008] It does not solve by canceling many troubles generated in connection with using the above 
adhesives, or adopting a special process like leveling processing of generating of a pinhole and the 
problem of dispersion in thickness accompanying formation of the piezoelectric device using screen 
printing, but this invention has a high yield, and its cost is cheap, and it makes it a technical problem to 
offer the piezoelectric-device formation approach of a recording head that driver voltage can 
manufacture the recording head of a low multi-nozzle. 
[0009] 

[Means for Solving the Problem] The passage substrate equipped with the slot opened for free passage 
for forming two or more ink passage which consists of an ink nozzle for carrying out the regurgitation of 
the ink pressurized in this invention in the ink pressurized room and ink pressurized room for 
pressurizing ink etc., The diaphragm which is joined to this passage substrate and forms ink passage, and 
the passage substrate of a diaphragm are the formation approaches of the piezoelectric device in the 
ink jet recording head which consists of a piezoelectric device with which the location corresponding to 
an ink pressurized room is equipped in the opposite field. A dry film is stuck on the diaphragm made 
from a ceramic with which the lower electrode of a piezoelectric device was formed. A photolithography 
removes the location corresponding to the ink pressurized room of this dry film. The diaphragm with 
which the removed part was filled up with the slurry of a piezoelectric-device raw material, and the 
removal section of a dry film was filled up with the slurry of a piezoelectric-device raw material is 
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' calcinated, and a piezoelectric device is directly formed on a diaphragm. The removal section of a dry 
film is filled up with the slurry of a piezoelectric-device raw material, since it calcinates in the condition 
and a piezoelectric device is directly formed on a diaphragm, the amount of a slurry is controlled by 
thickness of a dry film, and homogeneity is filled up with it on the whole surface. Therefore, the 
thickness of the piezoelectric device formed may be thin, and a set deer does not have a pinhole, either. 
Furthermore, since the removal section of a dry film is formed by the photolithography, small area- 
ization of a piezoelectric device can be carried out easily. 

[0010] Moreover, the passage substrate equipped with the slot opened for free passage for forming two 
or more ink passage which consists of an ink nozzle for carrying out the regurgitation of the ink 
pressurized in the ink pressurized room and ink pressurized room for pressurizing ink etc., The 
diaphragm which is joined to this passage substrate and forms ink passage, and the passage substrate of 
a diaphragm are the formation approaches of the piezoelectric device in the ink jet recording head which 
consists of a piezoelectric device with which the location corresponding to an ink pressurized room is 
equipped in the opposite field. The diaphragm which the slurry of a piezoelectric-device raw material 
was printed [ diaphragm ] in the location corresponding to the ink pressurized room of the diaphragm 
made from a ceramic in which the lower electrode of a piezoelectric device was formed, and had the 
slurry of a piezoelectric-device raw material printed by stamp print processes is calcinated, and a 
piezoelectric device is directly formed on a diaphragm. 

[0011] Also in this approach, the amount of the slurry of the piezoelectric-device raw material by which 
stamp printing is carried out is controlled by precision of the mold for the slurry restoration formed 
separately. Since it is possible, the thickness and the amount of a slurry which are imprinted by stamp 
printing from a mold are fully controlled, and making this mold with high precision can form the 
piezoelectric device of the small area with few pinholes to which thickness could be thin and it was 
equal. 
[0012] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained using an 
example. 

The [1st example] Drawing 1 shows the process of the 1st example of the piezoelectric-device 
formation approach of the recording head by this invention, and drawing 2 shows the structure of the 
recording head created in this example. In drawing 2 , (a) was the top view seen from the piezoelectric- 
device side, and (b) is a sectional view along ink passage, and it attached the same sign about the part 
of the same function as the case of the conventional technique. 

[0013] First, drawing 1 explains a production process. 30 micrometers in thickness To the location 
corresponding to each ink pressurized room 13 of one side of the diaphragm 2 which consists of a 
zirconia plate, it is about 5 micrometers in thickness by screen-stencil. The Pt paste 51 for electrodes 
is printed [a process (a)]. After drying this paste 51 by 120 **. it calcinates at 1100 degrees C and the 
lower electrode 5 is formed [a process (b)]. 

[0014] Next, it is thickness 100 to the field by the side of lower electrode 5 formation of the diaphragm 
2 with which the lower electrode 5 was formed, mum The dry film 8 is pasted up, [a process (c)] and a 
photolithography remove the part corresponding to each ink pressurized room 13 of the dry film 8, and it 
is the depth 100. mum A depression is formed [a process (d)]. This process consists of exposure and 
etching of a part of the ultraviolet rays to the part to remove. Subsequently, the depression which is the 
removal section of the dry film 8 is filled up with the slurry 33 for piezoelectric devices [a process (e)]. 
The ethyl cellulose as a main binder, the diethylene glycol monoethyl ether as a main solvent, and other 
additives are added to the raw material powder which pulverized the temporary-quenching powder of a 
lead system piezoelectric device, it often mixes, and the slurry for piezoelectric devices is adjusted to 
desired viscosity. Restoration of the slurry 33 for piezoelectric devices applies the slurry 33 for 
piezoelectric devices all over diaphragm 2, rubs the front face of the dry film 8 with a scraper, makes 
the thickness of a depression thickness of the slurry 33 for **** dropping **********, and dries an 
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excessive slurry by 120 **. The thickness becomes 70 - 80% by drying. Then, the diaphragm. 2 in the 
condition of having filled up the removal section of the dry film 8 with the slurry 33 for piezoelectric 
devices is calcinated at 1150 degrees C, and a piezoelectric device 3 is formed on the lower electrode 5 
on a diaphragm 2 [a process (f)]. the time of this baking — the dry film 8 - — 400 from — : it decomposes 
and carbonizes and stops having evaporated at the temperature of 500 ** Moreover, the thickness of 
the calcinated piezoelectric device 3 is contracted in about 40% of the thickness of the dry slurry 33 for 
piezoelectric devices. This contraction can be adjusted by a certain amount of width of face by changing 
the ratio of the binder in the dry slurry 33 for piezoelectric devices. The spatter film of the gold as an up 
electrode 6 is formed in the top face of this piezoelectric device 3 with a sputtering system [a process 
(g)l 

[0015] Thus, the diaphragm 2 and the passage substrate 1 with piezoelectric-device 3 which were 
formed are joined with the sheet adhesives 7, ink passage is formed, and a recording head is completed 
[a process (h)]. Here, the structure of the recording head formed by doing in this way is explained using 
drawing 2 , and the comparison with the case of the conventional technique explains the description. 
[0016] In the recording head by this example, from the field of a piezoelectric device 3, the lower 
electrode 5 formed on the diaphragm 2 is extended by 1-2mm, and is formed, and this part is soldered 
to the flexible printed circuit board as an installation location of the signal electrode of each 
piezoelectric device. The piezoelectric device 3 is directly formed on this lower electrode 5, and the up 
electrode 6 is formed on the piezoelectric device 3. Since thickness of a piezoelectric device 3 can be 
made thin compared with the thing of the conventional technique according to this invention, it is the ink 
pressurized room 13. Width of face could be narrowed, therefore each ink passage could be formed in 
the shape of a straight line, the die length of ink passage could be shortened very much compared with 
the conventional technique, and the ink supply way 14 and the long nozzle passage 12 in the 
conventional technique are lost. 

[0017] As a result of using the lower electrode 5 of the recording head by this invention of such 
structure as an individual electrode, impressing proper wave-like driver voltage between two electrodes 
by having used the up electrode 6 as the common electrode and evaluating the regurgitation property of 
ink, driver voltage was low and was able to acquire the outstanding ink regurgitation property with little 
dispersion, it is the effectiveness by this having the thin thickness of a piezoelectric device 3, and there 
being little dispersion, and moreover not having an adhesives layer — it is presumed. 
[0018] Here, when the description of this invention is summarized, the 1st description is that the direct 
piezoelectric device 3 is formed on the lower electrode 5 on a diaphragm 2 first, as the production 
process already described. For this reason, since there is no adhesives layer 4 which exists in the case 
of the conventional technique, the trouble accompanying it is canceled. The 2nd description is that the 
thickness of the piezoelectric device 3 formed is thin, there is little dispersion, the top face is flat, the 
edge is perpendicular, and there are few defects, the depression where this was formed in the removal 
section of the dry film 8 — a slurry — slushing — an excessive slurry — a scraper — ******** — it 
requires that the crack at the time of baking and generating of a wave are mitigated sharply, without 
having the remains of a mesh which are seen in screen-stencil by things. Moreover, since it becomes 
about 40% of the thickness of the slurry 33 for piezoelectric devices after printing desiccation, it sets in 
the above-mentioned example, and the thickness of the piezoelectric device 3 formed is 30 micrometers. 
It has extent, the piezoelectric device by the conventional technique — thickness 100 mum according to 
this invention compared with it having been fairly difficult to realize the following with the sufficient yield 
— 50 micrometers the following thin piezoelectric devices — dispersion in thickness — it is being able 
to obtain few. For this reason, since width of face of the ink pressurized room 13 can be narrowed, more 
multi-nozzle-ization is attained and driver voltage also becomes low. Moreover, it is also less necessary 
to bend ink passage, since the pitch of an ink nozzle 1 1 and the pitch of the ink pressurized room 13 do 
not suit like [ in the case of the conventional technique ], and it becomes without being able to make 
each ink passage parallel and carrying out the troublesome designs including passage resistance for 
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each ink passage of every, since each ink passage can be formed in the shapeof a straight line.as m 
shown in drawing 2 ^' and the design of a pattern becomes very: easy.' ^ Iv*;;- • yr. , ' 

[0019] Since the 3rd description fills up with the slurry 33 for piezoelectric devices only the part. which 
forms a piezoelectric device 3 and forms a piezoelectric device 3, compared. with the xase where it t 
manufactures by the grinding process like the conventional technique. its amount of the raw material for 
piezoelectric devices used decreases sharply/and raw material cost reduces.it. Compared with the 
conventional production process which carries out alignment of each piezoelectric device, and is. pasted 
up, a production process is simplified and cost reduces the 4th description.,: r : v . ■ • « 

[0020] The [2nd example] Drawing 3 shows theimportant section of the process of , the 2nd example.of 
the piezoelectric-device formation approach of the recording head by this invention, and since it is the 
same as the 1st example/the process (f) or subsequent ones is abbreviated even to the process (b). 
Unlike the 1st example, other processes have the the same approach the 1 2nd example forms the slurry 
33 for piezoelectric devices; and the slurry 33 for piezoelectric devices dried when said strictly; on the 
lower electrode 5 on a diaphragm 2. v ' * * v : » s , 

[0021] The process until" it forms the dry slurry 33 in this example on the lower . electrode 5 of a ! 0/- 
diaphragm 2 is* as followst First, itdents r with a predetermined configuration and ithe. predetermined depth 
in the location corresponding to each ink pressurized room 13, and is^100*at this example.^ mum Metal 
mold 300 made frort^stainless steel which had therdepression of the depth formed It- prepares.and is 
that mold 300. In order to improve the omission of the:dry slurry. 33:for piezoelectric devices, a, release 
agent is applied* and it is filled up with the slurry 33 for piezoelectric devices [a process (c)]: This\ f . 
restoration is' carried out by the same approach- as filling up the. depression: of i the removal section-of 
the dry film 8 in the\1st example with the slurry 33 for piezoelectric; devices;. Subsequently, pad 400.r 
made of rubber The slurry: 33 for piezoelectric devices which: imprinted the : dry slurry 33 fQr&vw. 
piezoelectric devices, and was dried from the [the process (d)], then the pad 400. made of, rubber js_ 
imprinted to up to the lowers electrode 5 on a diaphragm 2. [a process; (e)].i "The- diaphragm 2 which:bad 
the slurry 33 for piezoelectric devices imprinted .is calcinated at? 1150 degrees C, a piezoelectric device 
3 is formed oh the, lower electrode 5 of a diaphragm 2, this.diaphragm~2 and.the passage substrate 1 are 
joined; and a recording head is formed. Thus, the. formed. recording head had low driver^voltage like the 
1st example, arid showed the outstanding ink regurgitation property; with little dispersion. H -u^i.i-- 
[0022] The recording head by this example also has the same description . as .the 1st example, in, addition, 
in the above-mentioned example, although the Pt paste 51vfor electrodes is calcinated at a process (b) 
and the lower electrode 5 is formed, this process can. be skipped and it can a!so;calcinate at [a process 
(f)] at' coincidence at the time of baking of the slurry 33 for piezoelectric devices. , . 0 . - 

[Effect of the Invention] The passage substrate equipped with the slot opened for free passage for < 
forming two or more ink passage which consists of an ink nozzle for carrying. out the regurgitation of the 
ink pressurized in thtfink pressurized room and ink pressurized room for pressurizing ink according to 
this invention etcr/The diaphragm which is joined to this passage substrate and.forms ink passage,- and 
the passage substrate of a diaphragm are the formation approaches of the piezoelectric device, in, the 
inkjet recording head which consists of a' piezoelectric device with which the location, corresponding to 
an ink pressurized room is equipped in the opposite field. A dry film is stuck on the diaphragm made ; ■ 
frorn a ceramic with which the lower electrode of a piezoelectric device was:formed. A photolithography 
removes the location corresponding to the ink pressurized: room, of this dry t film. Since the diaphragm* 
with which the removed part was filled up with the slurry of a piezoelectricrdevice raw material.fand the 
removal section of a dry film was filled up with the slurry of a piezoelectricrdevice raw materia)- is 0 \ 
calcinated and a piezoelectric 'device is directly formed on a.diajDhragm The amount pf a slurry is ; r 
controlled by thickness of a dry film, the thickness* of the piezoelectric ^device with which homogeneity is 
filled up and which is formed in the whole surface may be thin, and a set deer; does not have;a pinhole, 
either. Furthermore, since the removal section of a dry film is formed by the photolithography, small 
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area-ization of a piezoelectric device can be carried out easily. Therefore, if the piezoelectric-device 
formation approach of the ink jet recording head by this invention is used, the yield is high, and cost is 
cheap and can manufacture the ink jet recording head of a multi-nozzle with low driver, voltage. 
[0024] Moreover, the passage substrate equipped with the slot opened for free passage for forming two 
or more ink passage which consists of an ink nozzle for carrying out the regurgitation of the ink 
pressurized in the ink pressurized room and ink pressurized room for pressurizing ink etc., The 
diaphragm which is joined to this passage substrate and forms ink passage, and the passage substrate of 
a diaphragm are the formation approaches of the piezoelectric device in the ink jet recording head which 
consists of a piezoelectric device with which the location corresponding to an ink pressurized room is 
equipped in the opposite field. In the location corresponding to the ink pressurized room of the 
diaphragm made from a ceramic in which the lower electrode of a piezoelectric device was formed Since 
the diaphragm which the slurry of a piezoelectric-device raw material was printed [ diaphragm ] and had 
the slurry of a piezoelectric-device raw material printed by stamp print processes is calcinated and a 
piezoelectric device is directly formed on a diaphragm The amount of the slurry of the piezoelectric- 
device raw material by which stamp printing is carried out is controlled by precision of the mold for the 
slurry restoration formed separately. Since it is possible, the thickness and the amount of a slurry which 
are imprinted by stamp printing from a mold are fully controlled, and making this mold with high precision 
can form the piezoelectric device of small area without the pinhole which thickness could be thin and 
gathered. Therefore, even if it uses the piezoelectric-device formation approach of the ink jet recording 
head by this 2nd invention, the yield is high, and cost is cheap and can manufacture the ink jet recording 
head of a multi-nozzle with low driver voltage. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the process of the 1st example of the piezoelectric-device 
formation approach of the ink jet recording head by this invention 

[Drawing 2] It is the sectional view where the structure of the ink jet recording head formed by the 
piezoelectric-device formation approach of the ink jet recording head by this invention was shown, and 
the top view which looked at (a) from the piezoelectric-device side, and (b) met ink passage. 
[Drawing 3] The sectional view showing the main processes of the 2nd example of this invention 
[Drawing 4] It is the sectional view where the structure of the conventional jnkjet recording head was 
shown, (a) met the pattern Fig. of the slot for the ink passage of a passage substrate, and (b) met ink 
passage. 

[Description of Notations] 

1 Passage Substrate 10 Ink Passage 
1 1 Ink Nozzle 1 2 Nozzle Passage 

13 Ink Pressurized Room 14 Ink Supply Way 
15 Drawing Passage 16 Ink Reservoir 

2 Diaphragm 

3 Piezoelectric Device 31 Up Electrode 

32 Lower Electrode 33 Slurry for Piezoelectric Devices 

4 Adhesives Layer 

5 Lower Electrode 51 Pt Based for Electrodes 

6 Up Electrode 

7 Sheet Adhesives 

8 Dry Film 
300 Metal Mold 

400 Pad made of Rubber 
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[0 0 0 4] El4ttr.©J; 5*f£*©Bft~y Ko«5t 
Sr^L, (a) (iMSS*^©*©^?:^ 1 ! 2 ®!!!. 
(b) UBft^y K©-f^«EKK:»ofcl»ffiH-e*) 

ro-fy^/XMi, 4i/y-1W&Mb LX<D4 y^MS.^. 
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